Purification and properties of protease F, a bacterial enzyme with chymotrypsin and elastase specificities.
It has been previously demonstrated that commercial bacterial fibrinolysin (EC 3.4.21.7) selectively cleaves the bond between Met-53 and Ala-54 in ovine prolactin (199 amino acids). A one-step purification procedure on DEAE-cellulose for Protease F, which is the active component of bacterial fibrinolysin, and properties of the purified enzyme are reported. The enzyme is homogeneous as judged by acrylamide gel electrophoresis. Its molecular weight, calculated from gel filtration experiments on Sephadex G-100, is around 13,800. Amino acid analyses do not reveal the presence of any half-cystines. The presence of one tryptophan residue per enzyme molecule was resolved from the fluorescence spectrum. Amino terminal analysis showed that leucine was at the amino terminal position. Protease F hydrolyzes casein and synthetic specific substrates for chymotrypsin and elastase esterases but not for trypsin esterases. It is fully inhibited by phenylmethylsulfonyl fluoride, by chicken ovoinhibitor, and by Chymotrypsin Inhibitor I from potatoes but not by the trypsin-chymotrypsin inhibitors from soybeans and chick peas or by tosyl-L-phenylalanine chloromethyl ketone. The enzyme is stable at room temperature and in the cold, it is not affected by dialysis or by freezing and thawing, but it is inactivated during freeze-drying. The circular dichroism spectra of Protease F indicate an approximate 20% alpha-helix content of the enzyme with a considerable similarity to those of subtilisin, elastase, and beta-trypsin. The relatively low molecular weight of Protease F, the absence of intrachain disulfide bridges, and the fact that it is inhibited by several, but not all, chymotrypsin inhibitors suggest that it may differ phylogenetically from the known serine proteases.